The changing sensitivity in the life of the nociceptor.
Plasticity of the central nervous system has been shown to be an important correlate in the generation of chronic pain. However, there is now also increasing evidence for profound changes of the primary sensory neurons including nociceptors throughout the life of an organism and these changes account for clinically relevant alterations of pain perception. During development sensory neurons require one or more growth factors that rescue neurons during critical periods of programmed cell death and growth factors also play an important role for the development of the appropriate phenotype. Neurotrophin-3 may initially have an effect on proliferation of many subtypes of sensory neurons including cells destined to become nociceptors during early development. During a critical period of late prenatal development nerve growth factor (NGF) signalling through its cognate high affinity receptor trkA has been shown to be the main survival factor during a critical period of prenatal development. Humans deficient of trkA suffer from the rare disorder of congenital analgesia. Postnatally, the subpopulation of non-peptidergic nociceptors lose their ability to respond to NGF, start to express receptor element for and begin to respond to glial cell line-derived neurotrophic factor (GDNF). Both NGF and GDNF have also been shown to regulate the sensitivity of nociceptors to heat and capsaicin in the adult. Changes in the levels of endogenous trophic factors have also been implicated for the generation of ongoing activity and sensitisation to heat that are the hallmark of nociceptors innervating inflamed tissue. Whereas the development of ongoing activity correlates with the intensity of ongoing pain, sensitisation of nociceptors to heat can explain the hyperalgesia to heat that typically accompanies inflammatory lesions in the skin. Dramatic changes of nociceptor phenotype occur following nerve injury. Sensory neurons, including nociceptors, start to express adrenoceptors and become responsive for catecholamines and these changes appear to be responsible for the development of sympathetically maintained pain in some patients.